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Description 

Background of the Invention 
5 1 . Field of the Invention 

[00011 Tnis invention relates to a novel antibody, more particularly, an antibody specific to interleukin 18 precursor. 
2. Description of the Prior Art 

w 

[0002] Interleukin 18 (hereinafter abbreviated as "IL-18") is a type of cytokine, which mediates signal transduction 
in immune system. As seen in Haruki Okamura et al., Nature, Vol.378, No.6552, pp.88-91 (1 995), IL-1 8 was provision- 
ally designated as "interferon y inducing factor" immediately after its discovery; this designation was changed later into 
"IL-18" in accordance with the proposal in Shimpei Ushio et al., The Journal of Immunology, Vol.156, pp.4274-4279 
« (1996). IL-18 has a variety of biological activities, for example, inducing the production of interferon y (hereinafter 
abbreviated as'lFN-y') in immunocompetent cells, inducing the generation of killer cells, and enhancing the cytotoxicity 
of killer cells, as described in these publications. 

[0003] The biosynthesis of IL-18 has been well investigated, as seen in Japanese Patent Kokai No.80,270/98 by the 
same applicant and Kenji Akita et al., The Journal of Biological Chemistry, Vol.272, No.42, pp.26595-26603 (1997). 

20 IL-1 8 is primarily produced in ceils in the precursor form which has a molecular weight of about 24 kDa. When the 
precursor is exposed to the action of intracellular processing enzymes that remove N-terminal propeptide of the pre- 
cursor, the precursor is converted into biologically active, mature form and then secreted from cells. The sequence 
listing includes examples of the amino acid sequences for human mature IL-1 8 and its precursor in SEQ ID NO:3 and 
4, and those for murine counterparts in SEQ ID NOs:5 and 6. In SEQ ID NOs:1 and 2, the propeptide sequences of 

25 human and murine IL-1 8 precursors are separately shown. 

[0004] Like as other cytokines, IL-1 8 activities are usually under strict regulation in vivo that prescribes the timings 
and sites to express the activities. The regulation would participate in keeping immune system and other physiological 
functions to work normally, and disordered expression of the activities would link with some diseases or disorders. For 
example, Masanori Kawashima et al. reported in Rheumatology in Europe, Journal for Education and Information in 

30 Rheumatology vol.26, supplement No.2, p.77 (1997) that IL-18 levels in body fluids were elevated specifically in pa- 
tients suffering from autoimmune diseases. This report suggests a correlation between the onset of autoimmune dis- 
eases and excessive expression of IL-18 activities in vivo. The process of converting IL-18 precursor into the mature 
form would be involved in the regulation of expressing IL-1 8 activities in vivo. Therefore, it is important for diagnoses 
of IL-18-relating diseases to measure in vivo levels not only of mature IL-18 but also of IL-18 precursor in patients and 

35 compare the results with those in healthy specimens. 

[0005] Japanese Patent Kokai Nos.21 7,798/96 and 231 ,598/96 by the same applicant disclose anti-mature-iL-18 
antibodies including monoclonal antibodies and detection methods for polypeptides using the antibodies. The detection 
methods are useful in qualitative and quantitative analyses for mature IL-1 8. In contrast, there have been no established 
method to detect iL-18 precursor qualitatively or quantitatively; it is impossible to establish bioassays to detect the 

40 precursor, because it exhibit no activity, and there have never been disclosed any antibody specific to the precursor, 
feasible to detect the precursor immunologically. 

[0006] The present inventors found through studying the detection methods for mature IL-1 8 that some anti-mature- 
IL-1 8 antibodies also exhibit an immuno reactivity against IL-1 8 precursor while the reaction level may be relatively low. 
This finding proved that detection methods using such antibodies can cause imprecise results, when employed on 
45 samples containing IL-1 8 together with the precursor. Methods of qualitative or quantitative analysis for IL-1 8 precursor 
were also demanded to correct the impreciseness. 

Summary of the Invention 

50 [0007] In view of the foregoing, the first object of this invention is to provide an antibody which exhibits immunore- 
activity against IL-18 precursor at a high specificity. 

[0008] The second object of this invention is to provide processes to prepare the antibody. 
[0009] The third object of this invention is to provide uses of the antibody. 

[0010] The present inventors energetically studied to attain the above objects through immunizing warm-blooded 
55 animals with IL-18 and its relating substances and comparing the antibodies produced therefrom in immuno reactivity. 
As a result, the inventors obtained antibodies specific to IL-18 precursor from body fluids of the animals which had 
been immunized with polypeptides comprising a part or whole of IL-1 8 precursor. Then, antibody-producing cells were 
collected from the animals pre-immunized similarly as above and fused with unlimitedly propagatable cells to generate 
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hybridomas. The hybridomas thus obtain d produced antibodies specific to IL-18 precursor. These antibodies were 
oHhes \r u °fts S ^ S ' nClUdin9 ^ det6Cti0n ° f IL - 1 8 Parser. The present inv ntion was establish d- n the basis 

5 2J 1 ?- M Parti ^ la /' Pr S6nt inVenti ° n 3ttainS th6 ,irSt ° bject by providi "9 an a "tibody specific to IL-18 precursor 
wJole of IM Bp^r Warm - b,0 ° ded anima ' that haS been immuni2ed with a P^P^tide comprising a part orthe 

[0012] The pr sent invention attains the second object by providing a process to prepare an antibody which com- 
pnses the steps of immunizing a warm-blooded animal with a polypeptide comprising a part or the whole of IL-18 
precursor and collecting an antibody specific to IL-1 8 precursorfrom a body fluid of the immunized animal, and another 

sTecmcto L° fi 0mPnSeS the /T ° f CUltUrin9 *" V,V ° ° r * Wr ° 8(1 fe0,ated ce " capab,e ° f P^^ing an anybody 
rnn^i a " tibody from *" resul,in 9 product <* the or in wfro culture 

0013] The present mvention attains the third object by providing a detection method and purification method for IL- 
1 8 precursor us.ng an antibody specific to IL-1 8 precursor and pharmaceutical uses of the antibody. 

15 Brief Description of the Drawings 

[0014] FIG. 1 illustrates the structure of the recombinant DNA "pRS-hprolLI8", for expression of an antigen feasible 
to prepare the antibody of this invention. -nugen reas.Die 

- DNA " pRS - hpro,Li8 " for expression ° f another antig - 

of this 'invent ^IZ^^ ™ * * *" d " tocUon method using the 

E J" th 38 ' H 3nd 2 ' "T indiC3teS the C ° ding region f0r the P r °PeP«de sequence of human IL-18 precursor 
» -T >te^lZ T 1 Uman "- 18 precursor; " Hfe 6"- *e coding region for (His)6 tag; -p. initiation codonj 

V , terminal on codon; DHFR", the coding region for mouse dihydrofolate reductase; "Ori». replication origin in Es- 

" W> amPiCi " in r6Sfetant 9ene; " RBS " rib0S ° me binding sit6 = and "»"■ tra ^"P«on fcnSon fe- 

h!,™! th Tf °L abscissas re P^ents the concentration of human IL-18 precursor (solid squares) or 

so fiSn „ °T S) 3dded 10 We " ; 8nd the 3X18 ° f ° rdinates ' the difference between absorbances at 490 nm 

so and 650 nm of peroxidase-reacted mixture in well. 

Detailed Description of the Invention 

[001 9] This invention relates to an antibody specific to IL-18 precursor. The term "IL-1 8 precursor" as used in this 
.nvent.on refers to the precursor proteins produced intracellulariy through the process of mature IL-1 8 biosynthesis 
and s ructura. equivalents thereof regardless of their production processes. The term "mature IL-18" as used L this 
mventron refers to the proteins, regardless of their origins, that comprise a sequence usually consisting of 157 amino 
acids and capaWe of inducing the production of IFN-y in immunocompetent cells, inducing the" generation o kNIer ce^ 

« ^tTsTsSTS", 0 ' C t' S J" 6 SeqUenCS ' iSting indUdeS eXamP ' eS ° f ,he ™™ acid -quenceTJo; 
ZZt m ? ? 3 3nd 5 ' Wh ' Ch 8re ° f 3 type 0f primate ' human < Hom ° ^Piens), and a type of rodent 

mouse (Mus musculus), respectively (in SEQ ID NO:3, "Xaa" is threonine or isoleucine, and in SEQ ID N05 "Xaa" is 
meth.on.ne orthreonme). The amino acid sequences shown in SEQ ID NOs.3 and 5 are homologous overall These 

^hTSESl m T h ^ a ° f SEQ ' D N ° :3 iS thre ° nine and Xaa 0f SEQ ID NO:5 is methionine show 1 01 identical 

45 TdentL tS ZZl T !• f ° r maXimUm matChin9 - ThiS means that tne t* 0 set > ue nces share 64.3% 

ST!! ^V, * ™ ' ? f6atUre ° f matUre ,L - 18 Primary StmCtUre; mature "- 18 sha re usually at least 
64.3 /», preferably, at least 70%, and more preferably at least 80% identity with SEQ ID NO:3 or 5 calculated from the 

maTctg ^ *** SE ° '° NO:3 °' 5 WhlCh ™ Sh ° W " ^ COf1Ventio " al m^S^S 

so AS d6SCrib ? d ab0VG ' the term " IL " 1 8 precurs °r" (hereinafter, occasionally designated "the precursor) refers 

*> to the precursor prote.ns of IL-18 (hereinafter, the term "IL-18" alone meaning identical^ with "mature IL-18'Y whtah 

oZrtT? T G amin ° add S6qUenCe f ° r "- 18 bUt 6Xhibiting no biol °9 ical act ^es as observed n IL-Ts 'n 
2 Z ^ ' 1 '« Pr6CUrS0 ; S CharaCteriZed b V ,he N " temli nal extra sequence, or soiled propeptide sequence 
!nH 9 t?t J! se< 1 uence The sequence listing includes examples of the propeptide sequence in SEQ ID NOs-1 

55 T D NOs 4 "lid 6 reCUrSOr ^ m ° USe ° ri9in C ° ntain eXamP ' eS ° f the Wh0 ' e Pr6CUrS0r Se ^ uence in SEQ 

[0021] The antibody of this invention includes immunoglobulin molecules specific to the above defined IL-18 orecur- 

JobtainlT r69ardleSS k?' ° ri9inS ' ClaSS6S ' " f ° m (p0,yC,0na, ° r monoc,on al antibody). The prln anTody 
■s obtamable from warm-blooded animals which have been immunized with a polypeptide comprising a part or the 
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whole of th propeptide sequenc of the precursor. Th t rm "specific to IL-18 precursor" as used in this invention, for 
the charact ristic of the present antibody, means that the immunor activity exhibit d by th pres nt antibody against 
IL-1 8 precursor is higher than that against any other substanc . Th term "immunoreaction" as used in this invention 
means the binding reaction b tw en an antibody and a substanc recognizabl by the antibody, usually call dantigen- 

s antibody reaction, and the term "immunor activity" means the intensity of an immunoreaction. For example, when the 
levels of th immu no reactivity of the present antibody are compared between the cases against mature IL-1 8 and IL- 
18 precursor, the immunoreactivity against mature IL-18 is apparently lower than that against the precursor; at an 
intensity of, usually, at most 1 0%, preferably, at most 2%, and more preferably, at most 1 % of that against the precursor. 
The levels of immunoreactivity can be compared quantitatively by conventional immunoassays, as described in detail 

10 in Examples later. 

[0022] The present antibody can be easily prepared by the processes of this invention to prepare the present antibody, 
described below. From the processes, preferable one can be selected dependently on the objective type of the antibody. 
[0023] - Antigens for preparing the present antibody are not limited to those having specific structures as far as they 
comprise at least a part of the amino acid sequence for IL-1 8 precursor and can induce a desired warm-blooded animal 

15 to produce a desired antibody when administered to immunize the animal. Examples of the antigens include IL-18 
precursor itself, fragments thereof containing at least a part of the propeptide sequence, and fusion proteins comprising 
at least one of the fragments with one or more of heterologous amino acid sequences. The wording "at least a part of 
the amino acid sequence for IL-18 precursor" means a partial sequence of IL-18 precursor or the propeptide sequence 
thereof which consists of a contiguous, usually, five or more, preferably, ten or more, and more preferably, 15 or more 

20 amino acids. The methods for preparing the antigen are not limited to specific types, and the antigen may be a recom- 
binant or natural protein or synthesized peptide, for example. Recombinant proteins for the antigen can be obtained 
by conventional recombinant DNA techniques with isolated DNA molecules encoding IL-18 precursor, which are pre- 
parable from humans, mice, or others similarly as in Japanese Patent No.2,724,987 by the same applicant. SEQ ID 
NOs:7 and 13 show examples of the nucleotide sequence encoding IL-18 precursor of human or mouse origin. Japa- 

25 nese Patent Kokai No. 80,270/98 by the same applicant discloses in detail the procedures to prepare human IL-18 
precursor by recombinant DNA techniques. Fusion proteins for the antigen which comprise the propeptide sequence 
of IL-18 precursor and a heterologous sequence(s) can be obtained in accordance with Examples described later. IL- 
1 8 precursor proteins of animals other than humans can be obtained similarly as above with DNA molecules isolated 
from desired origins. 

30 [0024] To prepare the antibody of this invention, in either form of a polyclonal or monoclonal antibody, first, warm- 
blooded animals can be immunized with an antigen by a conventional method. For example, an antigen can be injected 
alone or with an appropriate adjuvant using needles to the animals through intravenous, intracutaneous, subcutaneous, 
or intraperitoneal routes, and the animals can be housed for a prescribed period. The warm-biooded animals are not 
limited to specific species, sex, ages, or weights as far as they can produce the desired antibody. Examples of the 

35 warm-blooded animals are mammals including rodents such as mice, hamsters, rabbits, and guinea pigs and artio- 
dactyls such as goats and sheep and birds including chickens and quails. Animals that are more suitable for immuni- 
zation can be selected with respect to the origin of the antigen and the uses and objective form of the antibody, etc. 
The dosage of an antigen can be adjusted dependently on the species and weights of the target animals. When im- 
munizing rodents, the total dosage is usually from 5 jig/head to 50 u.g/head, which can be divided into two to 20 shots 

40 with each interval of about one to four weeks (in general, the first shot is called "primary immunization"; the shots after 
primary immunization, "additional immunizations"; and the final shot, "final immunization"). During and after immuni- 
zation, the immunized animals can be examined for antibody productivity by conventional enzyme-immunoassay using 
the same antigen as in the immunization. 

[0025] The present antibody in the form of a polyclonal antibody can be obtained by collecting sera (antisera) from 
45 the immunized animals through desired sites one to four weeks after immunization. The sites can be selected depend- 
ently on the species of immunized animals. The antisera can be further subjected, if necessary, to conventional methods 
to purify a desired class of immunoglobulin including IgG, IgA, and IgM, leading to producing the preparations of the 
polyclonal antibodies according to this invention at desired purification levels, 

[0026] The present antibody can be also obtained from isolated cells capable of producing the present antibody. The 
50 term "isolated cells" as used in this invention refers to the ceils existing apartf rom living bodies and capable of producing 
the present antibody, which include hybridomas, isolated spleen cells and lymphocytes, and transformant cells. This 
invention also provides such isolated cells. Any type of the isolated cells is useful to prepare the present antibody, and 
the hybridomas are particularly useful to prepare the monoclonal antibodies according to this invention. 
[0027] To obtain the hybridomas, first, spleens can be extracted from the animals which have been immunized as 
55 above usually on day 3 to 5 after immunization and dispersed into spleen cells as antibody-producing cells. The spleen 
cells can be further immunized in vitro, if necessary. The spleen cells can be then fused with unlimitedly propagatable 
cells of a warm-blooded animal origin. The unlimitedly propagatable cells include, for example, cell lines established 
from mouse or rat myeloma, such as SP2/0-Agl4 (ATCC CRL-1631), P3/NSI/1-Ag4-1 (ATCCTIB-18), and P3X63Ag8 
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(ATCC TIB-9) and mutants th r of, from which more preferable ones can be select d with respect to compatibility to 
the abov obtained spleen c lis. To fuse the cells, desired methods can be s lect d from conventional en s such as 
those using cell-fusion accel rator including polyethylene glycol and Sendai virus or using lectric pulse. The cell fusion 
products can be then subjected to cultivation with s lection media such as HAT m dium for sel ctive propagation of 
s fused cells, namely hybridomas. The propagated hybridomas can be examined with their culture supematants for 
immunoreactivity against IL-1 8 precursor and IL-1 8. Hybridomas which exhibit desired immunoreactivity can be se- 
lected. The selected hybridomas can be clon d by conventional methods such as limiting dilution. The cloned hybrid- 
omas can be cultured in vitro or in vivo, and if necessary, the resulting cultures or body fluids can be purified by con- 
ventional methods to purify a desired class of immunoglobulin, leading to producing the preparations of the monoclonal 
10 antibodies according to this invention at desired purification levels. 

[0028] Particular examples of methods conventionally used to purify antibodies include salting-out, dialysis filtration 
concentrating, centrifugation, separatory sedimentation, gel filtration chromatography, ion-exchange chromatography! 
affinity chromatography, high performance liquid chromatography, gel electrophoresis, and isoelectric focusing which 
can be arbitrarily used for this invention, if necessary, in combination with one another. The purified preparations can 
'5 be concentrated or dehydrated into the desired form of a liquid, solid, or others dependently on their uses. 

[0029J The present antibody can be prepared by other methods. For example, a variety of established methods using 
recombinant DNA techniques can be arbitrarily applied to the preparation of the present antibody, particularly those 
in the form of a monoclonal antibody. In brief, first, isolated cells capable of producing the present antibody are prepared 
as described above, by isolating spleen cells from pre-immunized, warm-blooded animals or establishing hybridomas 
w or by immunizing in vitro with an antigen lymphocytes collected from warm-blooded animals including humans Then 
RNA is collected from the isolated antibody-producing cells, and DNA molecules which encode portions comprising 
the complementarity-determining regions of a molecule of the present antibody can be cloned from the RNA used as 
a template, for example, by RT-PCR method described in S. Tarran Jhones et al., Biotechnology, Vol.9, pp.88-89 
(1991) or screening the expression library described in S. Paul, Methods in Molecular Biology, Vol.51, pp.355-394 
(1995; Humana press Inc., Totowa, New Jersey, USA), which is usually called phage display library. Ligation of the 
cloned DNA molecules with a DNA molecule encoding a constant region of a desired immunoglobulin molecule can 
produce recombinant DNAs which encode polypeptides for the present antibody. Techniques for protein engineering 
can be conducted with the obtained recombinant DNA to alter the present antibody in primary structure as far as not 
substantially losing their specif icity to IL-1 8 precursor. The present antibody by recombinant DNA techniques can be 
obtained by the steps of bringing the obtained recombinant DNAs into expression in desired expression systems and 
purifying the expressed antibodies. These recombinant techniques, combined with one another if desired, can produce 
not only antibodies equivalent in structure and function to those produced by warm-blooded animals other'than humans 
but also antibodies comprising human constant regions, namely, "humanized antibodies" and "chimeric antibodies" 
and antibodies substantially equivalentto those produced by human lymphocytes, namely, "human antibodies" Tristan 
J. Vaughan et al. illustrate humanized, chimeric, and human antibodies and preparation methods therefor in Nature 
Biotechnology, Vol.16, pp.535-539 (1998). These methods can be arbitrarily applied to the preparation of the present 
antibody as above. The present antibody in the form of a chimeric, humanized, or human antibody is particularly useful 
in pharmaceutical uses for humans. 

[0030] The present antibody, obtainable as above, can be used in a wide variety of fields where the detection of IL- 
18 precursor is demanded. Because IL-1 8 precursor usually exhibits no biological activity as observed in IL-1 8 no 
bioassay to detect the precursor is available. By using the present antibody, specific to IL-1 8 precursor, the detection 
of the precursor becomes possible. This invention also provides the detection method for IL-1 8 precursor, which com- 
prises the steps of contacting the antibody with samples and detecting the precursor on the basis of the resulting 
immunoreaction or its intensity. The present detection method can be performed with the present antibody in accord- 
ance with, for example, conventional immunoassays which use a label to detect the immunoreactions or measure the 
intensities thereof. The conventional immunoassays include those using a radioactive substance, enzyme, or fluores- 
cent substance as a label, which are called in general radioimmunoassay, enzyme-immunoassay, and fluoroimmu- 
noassay. Enzyme-immunoassay may also be called "EL ISA (enzyme-linked immunosorbent assay)". Other examples 
are those using different labels, for example, metals such as colloidal gold and chelates containing metal ion such as 
europium ion and samarium ion. In these immunoassays, the present antibody can be labeled before use directly with 
a desired one or more of the labels as shown above. Alternatively, the present antibody can be labeled indirectly For 
example, the present antibody is to be labeled indirectly when used in the form bound with biotin a type of vitamin 
and contacted with a label-bound avidin, a substance having affinity to biotin. Because the present antibody is specific 
to IL-1 8 precursor, such immunoassays using the present antibody can qualitatively or quantitatively detect IL-1 8 pre- 
cursor, contained even at low levels in samples, at a desirable preciseness without wasting time by detecting or meas- 
uring the immunoreactions on the basis of the label used. 

[0031] Conventional immunoassays may be performed with different two or more types of antibodies as in so-called 
sandwich immunoassay. The present detection method also can be performed similarly, for example, with the mono- 
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clonal antibodies according to this invention produced by different hybridomas and/or with th polyclonal antibodies 
according to this invention in different preparations. Further, as described in Example 2 later, IL-1 8 precursor may be 
detected at a desirabl sensitivity and selectivity by using an anti-IL-18 antibody in combination with a type of th 
present antibody, while the effectiven ss varies dependently on the immunological properties of the antibodies used. 

s With regard to these, the present detection method includes those which detect IL-1 8 precursor as far as using at least 
one type of the present antibody, independently of the types of other antibodies used in combination. 
[0032] Available anti-IL-1 8 antibodies may exhibit an immu no reactivity against IL-1 8 precursor, whereas the reactivity 
may be relatively low. When immunoassays are performed with such antibodies on specimens which contain IL-1 8 
and the precursor, the measured values would include impreciseness. The detection method of this invention makes 

w it possible to correct the imprecise results or values caused by such immunoassays. Therefore, the detection method 
of this invention is effective in analyses not only for IL-1 8 precursor but also for IL-1 8. 

[0033] The detection method of this invention is useful, for example: in diagnoses of diseases relating to mature IL- 
1 8 or IL-1 8 precursor, which may be associated with the enhancement or attenuation of IL-1 8 production in vivo or with 
disorders in the conversion of IL-1 8 precursor to the mature form; in analyses for mechanisms to progress such dis- 

15 eases; and in quality control of final and intermediate products in industrial or experimental productions of IL-1 8 through 
synthesizing IL-1 8 precursor. Examples of specimens analyzable by the present detection method include biological 
samples, in particular, those collected from living bodies such as bloods, sera, lymphs, bone marrow fluids, salivas, 
sweats, stools, cells, tissues, organs, and lysates of cells, tissues, and organs and those from in vitro cultures such as 
cultured cells and cell lines, culture supernatants thereof, and cell lysates therefrom. 

20 [0034] The present antibody exhibits a particular efficacy to conventionally detect IL-1 8 precursor when incorporated 
in an immunoassay kit with other reagents to effect the immunoassay for IL-1 8 precursor, for example, another antibody 
and buffers, if necessary, in combination with reagents for labeling, reagents to detect the label, plates, and IL-1 8 
precursor for standard, and if further necessary, with anti-IL-18 antibodies and 1L-18. This invention also provides the 
kit. General procedures for immunoassay including methods for antibody preparation are described, for example, in 

25 Practical Immunoassay, edited by Wilfrid R. Butt, published by Marcel Dekker, Inc., New York, USA (1 984), and in pp. 
37-69 of this text, enzyme-immunoassay is particularly described. These general procedures can be arbitrarily applied 
to the present detection method. 

[0035] The present antibody is also useful in immunoaffinity chromatography to purify IL-1 8 precursor. The purifica- 
tion method of this invention comprises the steps of contacting the present antibody with a sample containing IL-1 8 

30 precursor and impurities to adsorb the precursor selectively on the antibody and desorbing the precursor from the 
antibody, both which are usually performed in aqueous media. For this method, the present antibody is usually used 
after immobilized on a water-insoluble carrier. To the antibody-immobilized carriers applying mixtures containing IL-1 8 
precursor such as cultured transformants and partial purified preparations thereof brings the precursor to being ad- 
sorbed to the immobilized antibody in a substantially exclusive manner. The adsorbed substances can be easily des- 

35 orbed by altering pH around the antibody. For example, in the case of using antibody belonging to IgG, the adsorbed 
substances can be desorbed from the antibody by controlling acidic conditions, usually pH 2-3; and in the case of 
antibody belonging to IgM, by controlling basic conditions, usually pH 10-11. By this method, IL-1 8 precursor can be 
relatively easily purified at relatively high purity. 

[0036] Whereas IL-1 8 exhibits various activities in vivo, for example, involved in regulating immune system, iL-i8 

40 may affect body health when IL-1 8 activities is over or under normal ranges in vivo. This is well evidenced by the finding 
that suggests a correlation between the onset of autoimmune diseases and elevated IL-1 8 levels in vivo. It is also likely 
that body health is affected by the accumulation of IL-1 8 precursor in body fluids or cells, which may be caused by a 
disorder in the conversion of IL-1 8 precursor to the mature form. For example, accumulated IL-1 8 precursor may inhibit 
IL-1 8 activities, possibly resulting in disorders or diseases. The present antibody, specific to IL-1 8 precursor, can elinv 

45 inate or detoxify the precursor accumulated in vivo. Therefore, treatments with the present antibody can remedy, alle- 
viate, or prevent disorders or diseases caused by IL-1 8 precursor accumulated in vivo. In addition, IL-1 8 precursor 
may suppress the therapeutic effects of IL-1 8 inhibitors or neutralizers for IL-1 8-relating diseases when the precursor 
excessively exists in the patients at sites where the precursor encounters the administered inhibitors or neutralizers. 
Therefore, the present antibody can optimize the therapeutic effects of the inhibitors and neutralizers in such cases 

so by blocking the suppressive actions of the precursor. With regard to these, the present antibody can be beneficially 
used as an effective or adjuvant ingredient for pharmaceutical compositions in general to remedy, alleviate, or prevent 
the diseases of humans and other animals against which the present antibody directly or indirectly effects, such as 
diseases relating to IL-1 8 precursor or IL-1 8. The above described, humanized, chimeric, and human antibodies ac- 
cording to this invention are particularly efficacious in such pharmaceutical uses for humans because the antibodies 

55 are less antigenic to humans than antibodies of any other origin, in pharmaceutical uses for animals other than humans, 
it is preferable to employ the present antibody of an origin corresponding to the species of animals to be treated. 
[0037] This invention also provides a pharmaceutical composition comprising the present antibody, having the use- 
fulness as above. Particular examples of diseases which can be treated with the present pharmaceutical composition 
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include: viral infections such as h patitis, herpes, condyloma acuminatum, and acquired immunodeficiency syndrom ■ 
bacterial infections such as candidiasis and malaria; solid malignant tumors such as epinephroma, mycosis f ungoides' 
and chronic granulomatous disease; malignant tumors of hemocytes such as adult T-c II leukemia, acute lymphocytic 
leuk mia, acute myelocytic leukemia, chronic myelocytic I uk mia, non-T-lymphocytic leukemia, non-Hodgkin's lym- 
phoma, multiple myeloma, and malignant lymphoma; sarcomas, sarcomatosis, sarcoids, or sarcoidosis such as leio- 
myosarcoma, fibrosarcoma, ophthalmic sarcoidosis, and pulmonary sarcoidosis; autoimmune diseases, allergic dis- 
eases or immune diseases such as rej ction reactions against grafts, chronic graft-versus-host disease, pernicious 
anemia, atrophic gastritis, insulin resistant diabetes, Wegener's granulomatosis, discoid lupus erythematosus hemo- 
phagocytic syndrome, idiopathic ulcerative colitis, cold agglutinin disease, Goodpasture's syndrome, Crohn's disease 
sympathetic ophthalmia, hyperthyroidism, juvenile diabetes, Sjogren's syndrome, autoimmune hepatitis, autoimmune 
hemolytic anemia, myasthenia gravis, progressive systemic sclerosis, systemic lupus erythematosus, multiple cold 
hemoglobinuria, polymyositis, multiple nodal arteritis, idiopathic Addison's disease, idiopathic thrombocytopenic pur- 
pura, Basedow's disease, leukopenia, Behcet's disease, climacterium praecox, rheumatoid arthritis, adult Still's dis- 
ease, Still's disease, rheumatopyra, chronic thyroiditis, Hodgkin's disease, DiGeorge's syndrome, acute graft-versus- 
host disease, HIV infection, asthma, atopic dermatitis, contact dermatitis, allergic rhinitis, pollinosis, and apitoxin allergy 
hepatopathies such as viral hepatitis, alcoholic hepatitis, toxic hepatitis, primary biliary cirrhosis, fulminant hepatitis' 
viral cirrhosis, alcoholic cirrtiosis, toxic cirrhosis, biliary cirrhosis, cholestatic hepatopathy, hepatocyte tumor, acute 
hepatitis, fatty liver, and hepatoma; diseases in gallbladder or biliary tract such as cholangitis, cholecystitis; primary 
sclerosing cholangitis, carcinoma of gallbladder, and cholangiocarcinoma; pancreatopathies such as acute pancrea- 
titis, chronic pancreatitis, pancreatic failure, and pancreatic cysts; diseases in kidney or glomerulus such as acute 
nephritis, chronic renal failure, renal cancer, renal ischemia, nephrolithiasis, glomerulonephritis, giomerulitis and 
glomerulosclerosis; diseases relating to circulating organs such as ischemia, congestive cardiomyopathy, cerebral 
ischemia, basilar artery migraine, abnormal vascularnet at brain base, cerebral apoplexy, aneurysm in basilar artery 
artenosclerosis, endangiitis, diabetes, mesenteric vascular occlusion, and superior mesenteric artery syndrome- and 
diseases relating to nervous system such as Parkinson's disease, myelatrophy, amyotrophic lateral sclerosis, Alzhe- 
imer's disease, dementia, cerebrovascular dementia, AIDS dementia, and encephalomyelitis. In addition, these dis- 
eases can also be diagnosed by the above described detection method of this invention. 

[0038] The present pharmaceutical composition is provided in either form comprising the present antibody alone or 
in combination with one or more of physiologically acceptable, for example, carriers, excipients, diluents, solvents, 
adjuvants, and stabilizers, and if necessary, further with one or more of biologically active substances. Particular ex- 
amples of the stabilizers include proteins such as serum albumen and gelatins, saccharides such as glucose, sucrose 
lactose, maltose, trehalose, sorbitol, maltitol, mannitol, and lactitol, and buffers involving citrate or phosphate. Particular 
examples of the biological active substances include FK506, glucocorticoid, cyclophosphamide, nitrogen mustard 
tnethylenethiophosphoramide, busulfan, pheniramine mustard, chlorambucil, azathioprine, 6-mercaptopurine 6-thio- 
guanme, 6-azaguanine, 8-azaguanine, 5-fluorouracil, cytarabine, methotrexate, aminopterin, mitomycin C daunoru- 
bicin hydrochloride, actinomycin D, chromomycin A3, bleomycin hydrochloride, doxorubicin hydrochloride, cyclosporin 
A, L-asparaginase, vincristine, vinblastine, hydroxyurea, procarbazine hydrochloride, adrenocortical hormone, colloidal 
gold, interleukin 2, interleukin 12, interleukin 18, receptor antagonists and neutralizers for cytokines, including antibod- 
ies against interleukin 1 receptor proteins, interleukin 2 receptor proteins, interleukin 5 receptor proteins, interleukin 6 
receptor proteins, interleukin 8 receptor proteins and interleukin 1 2 receptor proteins, respectively, and antagonists for 
TNF-a receptors, TNF-p receptors, interleukin 1 receptors, interleukin 5 receptors and interleukin 8 receptors. The 
present pharmaceutical composition contains the present antibody at a content of, usually, 0.00001 %(w/w) to 100% 
(w/w), preferably, 0.0001 %(w/w) to 20%(w/w) on the dry solid basis dependency on the species and ages of patients 
and the types of diseases to be treated. 

[0039] The pharmaceutical composition of this invention includes pharmaceutics having a minimal unit for medica- 
tion, which are in physically united formula suitable for one shot of administration and containing the present antibody 
at multiples (up to fourfold) or divisor (not less than 1/40) of a prescribed dose. Particular examples of the formulas of 
the present pharmaceutical composition include injections, liquids, powders, granules, syrups, tablets, capsules, and 
external agents, etc. The doses of the present pharmaceutical composition can be adjusted dependency on the species 
and ages of patients and the types of diseases to be treated. For example, to treat adult humans, the present phar- 
maceutical composition can be administered at a dose, per shot per body on the dry solid basis of the present antibody 
in the range of, usually, about 0.1 u.g to about 1 g, preferably about 1 u.g to about 100 mg, with a frequency of 1 to 4 
shots a day or 1 to 30 shots a week for a period over one day to one year, while the symptoms can be monitored The 
administration routes are not specifically limited as far as leading to desired remedial, allevtative, or preventive effects 
and the routes can be selected from, for example, oral routes and paraoral routes such as intradermal subcutaneous' 
intramuscular, and intravenous routes dependently on the diseases to be treated or the formulas of the composition 
to be administered. 

[0040] The present antibody may exhibit a cross reactivity, for example, against substances similar but not identical 



7 



I 

I 

* 

EP1 101 772A1 

to IL-18 precursor in whol structure or sharing a partial structure with the precursor. Th antibody of this invention 
xhibiting such cross reactivity is f asible in screening for IL-18-precursor-r lating substanc s. In the-screening, for 
example, biological samples such as ceils, culture supematants of c lis, cell iy sates, bloods, sera, tissues, tissue 
lysates, tc, and samples of peptide having at random sequences consisting of several to several tens of amino acids 

5 can b xamined for immunoreactivity with th pr sent antibody. Therefore, th pr s nt antibody can b b neficially 
used as a reagent to sere n for the substances structurally or immunologically r lating to IL-18 precursor. The sub- 
stances obtainable through the screening, including small molecules such as p ptides, may participate in the expres- 
sion of IL-18 activities by acting as its agonist, antagonist, inhibitor, or neutralize^ so that the substances could be 
used as an IL-18-regulatoror agent for diseases relating to IL-18. In addition, analyzing and comparing the substances 

10 jn structure and function can contribute to molecular designing for further different IL-1 8-regulators. 

[0041] The foltowings are particular examples of this invention. This invention is not limited to these examples, be- 
cause the examples can be variously modified with regard to the technical levels in this field. 

Example 1 

15 

Antibody specific to IL-18 precursor 
Example 1 -1 
20 Preparation of antigen 

[0042] A fusion protein comprising a part of the propeptide sequence of human IL-18 precursor shown in SEQ ID 
NO:1 linked with mouse dihydrofolate reductase (hereinafter abbreviated as "DHFR") and (His)6 tag was prepared by 
recombinant DNA techniques as follows for an antigen to prepare an antibody specific to human IL-18 precursor. 

25 

Example 1 -1 (a) 

Preparation of DNA coding for antigen 

30 [0043] A DNA fragment encoding the propeptide sequence other than the N-terminal methionine was amplified by 
a conventional PCR, in which human IL-1 8 cDNA comprising SEQ ID NO:7 prepared as described in Japanese Patent 
No.2,724,987 by the same applicant was used as a template and oligonucleotides shown in SEQ ID NOs:8 and 9 was 
used as sense and antisense primers, respectively. The sense primer was designed to encode N-terminus of SEQ ID 
NO:1 excepting the first methionine and contain the recognition site by Bglll; the antisense primer, C-terminus of SEQ 

35 ID NO:1 followed by (His)6 tag and the recognition site by Hind\\\. Amplified DNA fragment was cloned in a conventional 
cloning vector and sequenced. The DNA fragment had the desired structure. 

[0044] The DNA fragment was excised from the cloning vector by digestion with Bgl\\ and Hin6\\\ and inserted into 
BoTII-H/ndlll-digested "pQE-16", an expression vector for Escherichia coli host containing mouse DHFR gene which 
is located under regulation of a promotor and followed by the recognition sites by Bp/I I and Hind\\\, purchased from 
40 Kabushiki Kaisha QIAGEN, Tokyo, Japan. As shown in FIG. 1 , in the recombinant DNA thus obtained, there existed 
downstream of the promotor the amino acid sequences for mouse DHFR, a part of the propeptide of human IL-18 
precursor, and (His) 6 tag. Thus obtained recombinant DNA was named " P QDPR16'\ 

Example 1 -1 (b) 

45 

Expression and purification of antigen 

[0045] The recombinant DNA pQDPR16, obtained in Example 1-1 (a), was introduced into Escherichia coli strain 
"JM109" by a conventional method. The transformant was pre-cultured in L broth, and 2.4 liters of 2 x YT medium 

so prepared in 500-ml-Erienmeyer flasks at 150 ml/flask was seeded with the pre-culture at 1% by volume and incubated 
at 37°C with a rotary shaker to culture the transformant, while the medium was monitored for the absorbance at 600 
nm. When the absorbance reached 0.9, IPTG was added to the medium to give the final concentration of 1 mM and 
the incubation was further continued overnight. From the resulting culture, the cells were collected. Afterthe cells (12.1 
g by wet weight) were suspended in 480 ml of a buffer (pH 8.0) containing 8 M urea, from the suspension the expression 

55 product by the transformant was purified through Ni-NTA agarose gel column (12 ml by gel volume, QIAGEN) in ac- 
cordance with manufacturer's instructions. The column-purified preparation was then dialyzed at 4 C overnight against 
1 0 mM Tris-HCI buffer (pH 7.2) containing 0.05%(w/v) detergent 'TWEEN 20", 5 mM 2-mercaptoethanol, 0.5 M NaCI, 
and 1 .7 M urea. The dialyzed solution was centrifuged, and the supernatant was concentrated by ultrafiltration to give 
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a protein concentration of about 1 mg/ml. The concentrat was centrifuged, and the supernatant was collected The 
coHected preparation (16 ml) contained 14.6 mg of protein, which exhibited an about 33 kOa band homogeneous on 
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (hereinafter abbreviated as "SDS-PAGE") in the D r sence 
of dithiothreitol (hereinafter abbreviated as "DTT"). 

[0046] For control, another manipulation was conducted as above with the expression vector pQE-1 6 in place of the 
recombinant DNA pQDPR16. This manipulation produced an about 28 KDa protein homogeneous on SDS-PAGE in 
the presence of DTT. This result supports that the above obtained concentrat is a purified preparation of the fusion 
was purffied PriSin9 * ^ ^ '° ^ f ° rthe pro P e P tideset l uence . mous e DHFR, and (His) 6 tag. Thus an antigen 

Example 1-2 

Preparation of DNA coding for antigen 

[0047] A fusion protein comprising the whole amino acid sequence for human IL-1 8 precursor, shown in SEQ ID NO- 
4, and (His) 6 tag was prepared by recombinant DNA techniques as follows for another antigen. 

Example 1-2(a) 

Preparation of DNA coding for antigen 

[0048] To amplify a DNA fragment that contains a coding sequence for human IL-1 8 precursor shown in SEQ ID NO- 
4 and the recognition sites by Nhe\ and Xnol added respectively to the 5'-and ^-termini, the following PCR was con- 
fn* £ m,XtUre in the V °' Ume ° f 100 P ' containi "3 1 "9 of C °NA comprising the nucleotide sequence of SEQ 

SlnT P 5 T!^ d ^ SCfibed ln JaPaneSe PatSnt No2 ' 724 ' 987 b V tne same applicant, 1 0 ng of the oligonucleotide 
shown in SEQ ID NO:10 as a sense primer, 1 00 ng of the oligonucleotide shown in SEQ ID N011 as an antisense 
pnmer, and other components as in conventional PCR at usual prescriptions was subjected to five cycles of incubation 

or fetu iu NO:1 2 was added, and the mixture was subjected to three cycles of incubations at 94'C for 30 sec at 55'C 
for30 sec, and at 72«C for 30 sec and then 32 cycles of incubations at 94»C for 30 sec, at 60«C for 30 sec and at 
72 C for 30 sec. Amplified DNA fragment was cloned in a conventional cloning vector and sequenced The DNA 
fragment had the desired structure. 

[0049] The DNA fragment was excised from the cloning vector by digestion with Nhe\ and XhcA and then inserted in 
a usual manner into Mel-Xhol-digested "pRSETB", an expression vector for Escherichia co/, host which comprises a 
promoter-regulated coding sequence containing an initiation codon and a sequence for (His)- tag followed bv the 
recognition sites by Nhe\ and Xho\, commercialized by Invitrogen Corporation, San Diego, USA. As shown in FIG 2 
in the obtained recombinant DNA, there existed under regulation of the promoter a coding sequence for an amino acid 
sequence consist.ng of human IL-1 8 precursor and another sequence containing (His) 6 tag that is linked at the N- 
terminal of the precursor. The recombinant DNA was named "pRS-hprolL18". 

Example 1 -2(b) 

Expression and purification of antig en 

Sn^r^ 1 " 8 "' ° NA pRS - h P rolLI8 ' ° btained j " Example 1 -2(a), was introduced into Escherichia coli strain 
f!S , ? P 1 V J" COmpetent cells ' Phased from TOYOBO Co., Osaka, Japan. The transformant was pre-cul- 
tured in L broth, and one liter of L broth prepared in 500-ml-Erlenmeyer flasks at 150 ml/flask was seeded with the pre- 
culture at 1/o by volume and incubated at 37»C with a rotary shaker to culture the transformant, while the medium was 
momtored for absorbance at 600 nm. When the absorbance reached 0.5, IPTG was added to the medium to give a 
final concentration of 0.4 mM and the incubation was continued further five hours. From the resulting culture thecells 
were collected. After the cells (12.1 g by wet weight) were suspended in 40 ml of 0.01 M Tris buffer (pH 8 0) containing 
0.5 M urea and 0 .1 M NaH 2 P0 4 and sonicated, the suspension was centrifuged to precipitate the inclusion body fraction 
The inclusion body fraction was washed by once repeating the treatment of suspension, sonication, and centrifugation' 
The washed inclusion body fraction was solubilized with 1 0 ml of a buffer (pH 8.0) containing 8 M urea and from the 

Z S T^Tn^Z eSS>0n P T CX by transformant was P urified thro "^ Ni-NTA agarose gel' column (5 ml 
by gel volume QIAGEN) m accordance with the manufacturer's instructions. The column-purified preparation was 
dialyzed at 4»C overnight against 1 0 m Tris buffer (pH 7.2) containing 5 mM EDTA and 0.1 M NaH 2 P0 4 The dialvzed 
solution was centnf uged to collect the supernatant, and the supernatant was concentrated by ultrafiltration to a protein 
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concentration of about 1 mg/ml, about 4 ml in volume. Th concentrate xhibited an about 30 kDa band homogenous 
on SDS-PAGE in the presence of DTT. 

[0051] For control, another manipulation was conducted as above with the xpression v ctor pRSETB in place of 
the recombinant DNA pRS-hprolL18. This manipulation did not produce the protein remarkably visible on SDS-PAGE 
5 in the presence of DTT as observed in the case with pRS-hprolL1 8. This supports that th above obtained concentrate 
is a purified preparation of the fusion protein, comprising human IL-18 precursor. Thus another antigen was purified. 

Example 1-3(a) 

w Immunization of mice and preparation of antibody-producing cells 

[0052] Eight-week-old female BALB/c mice were immunized as follows. For primary immunization, the antigen pre- 
pared in Example 1-1 was injected with needles in a usual manner in combination with complete Freund adjuvant to 
mice through intraperitoneal routes at 20 u,g/head. Every two weeks thereafter, the antigen was injected twice to the 

15 mice for additional immunizations with incomplete Freund adjuvant through the same routes and at the same dose as 
the primary immunization. Bloods were collected from the mice through tail veins in a usual manner, and the sera 
prepared therefrom were examined for immunoreactivity against the antigen. Elevation of the desired antibody titer 
was observed in mice. These results mean that the sera are antisera containing polyclonal antibodies specific to human 
IL-1 8 precursor and that the polyclonal antibodies of this invention are obtainable in accordance with this Example. 

20 [0053] The mice received additional immunizations further twice similarly as above. Two weeks thereafter, the other 
antigen, prepared in Example 1-2, was injected once to the mice for final immunization at 10 pg/head without adjuvant. 
On day 3 after the final immunization, spleens were extracted from the mice and dispersed into spleen cells as antibody 
producing cells. Example 1-3(b) 

25 Establishment of hybridomas 

[0054] The spleen cells obtained from one mouse were suspended in serum-free RPMI1 640 medium (pH 7.2, here- 
inafter designated "the serum-free medium"), preheated to 37°C, together with the murine bone marrow cells 
SP2/0-Ag14 (ATCC CRL1581) to give the respective cell densities of 1 x10 8 cells/ml and 3x10 7 cells/ml, and the sus- 

30 pension was mixed well. The suspension was centrifuged, and the supernatant was removed. The cells in pellet were 
allowed to fuse by receiving drop by drop 1 ml of the serum-free medium containing 50%(w/v) polyethylene glycol 
having the mean molecular weight of 1 ,500 daltons over one minute and then being incubated at 37°C for one minute. 
The cell fusing reaction was terminated by adding the serum-free medium to the mixture to give the final volume of 50 
ml. The cell fusion product was centrifuged to separate completely from the supernatant, and the pellet was suspended 

35 in HAT medium to give a cell density of about 2x10 5 cells/ml. The cell suspension was divided in 96-well microplates 
at 150 uJ/well and incubated in a 5%(v/v) C0 2 incubator at 37°C for about 1 0 days to let hybridomas selectively prop- 
agate. 

[0055] The culture supematants of the wells were examined for immunoreactivity against human IL-18 precursor 
and human IL-18 by conventional immunoassay as follows. Human IL-18 precursor, consisting of the amino acid se- 

40 quence shown in SEQ ID NO:4, was prepared as described in Japanese Patent Kokai No.80,270/98 by the same 
applicant and immobilized in a usual manner in the wells of plastic plates. Human IL-18, comprising the amino acid 
sequence shown in SEQ ID NO:3, was prepared as described in Japanese Patent No.2,724,987 by the same applicant 
and immobilized as above in the wells of other plastic plates. Each well of the plates was given with a portion of any 
culture supernatant of the hybridomas and then washed. The wells were further given with goat anti-mouse-IgG anti- 

45 body labeled with horseradish peroxidase and then washed. The wells were subjected to peroxidase reaction using 
o-phenylenediamine and peroxide as substrates. On the basis of the color development after the reaction, immunore- 
action was judged whether occurred or not. Fifteen samples exhibited an immunoreactivity against human IL-18 pre- 
cursor but not apparently against human IL-1 8. From the wells of the hybridoma culture that contained these samples, 
hybridomas were respectively collected and subjected to limiting dilution, leading to establishment of 15 independent 

so clones of hybridomas. The clones were cultured and analyzed in a usual manner. One clone produced the lgG 2b class 
of monoclonal antibody; two clones, lgG 3 ; and the remaining 12 clones, IgM. 

Example 1-3(c) 

55 Preparation of monoclonal antibodies 

[0056] The hybridomas obtained as 15 independent clones in Example 1-3(b) were manipulated to prepare mono- 
clonal antibodies as follows. Each hybridoma was suspended in RPMI1640 medium (pH 7.2) supplemented with 5% 
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m {e } ai caV s ™« to give a cell density of 1 X10* cells/ml and cultured at 37'C in a 5%(v/v) CO, incubator to a 
pr^edc llnumberB.EI ven-week-oldBALB/cmicereceivedpnstanea^ 

Each hybndoma was collect d from the culture and injected to the pristane-injected mice at 1 x 1 0' celled tnro^qh 
mtraper.toneal routes. Th mice were housed for about one w ek in a usual mann r. through 
[0057] Monoclonal antibodies from the mice that receiv d hybridomas producing the lqG, h or laG, class of mono 
clonal antibodies wer purified as follows. A column packed with the protein-A-boL !*T?^£Z£Z£. 
4B" (Pharmacia LKB Biotechnology AB, Uppsala, Sweden) was equilibrated with 1 .5 M glycine-NaOH buffe^toH 8 9) 

Pun-rd'SvLnt^ 

purified by centnfugation .n a usual manner, twofold diluted with the equilibration buffer, and applied to the equilibrated 

o?oTm T ZTl W f h u d ^ a " adeqU3te am ° Unt ° f the e < uilibration buffer - and a PP oprS amo nt 

aid l^ln pf y f H 3 0) W3S mn 10 6,Ute thS antib0dy adsort3ed in * e «*«•"■ Tne eluate was recovered 

(P h0S P hate -b^ed saline) at 4'C overnight. Thereafterthe dialyzed solution was recTereT 
These manipulations were conducted with every hybndoma, resulting in purified preparations of three independent 
monoclonal anybodies: one belongs to the class IgG^; and remaining two, lgG 3 "dependent 
[0058] From mice that received hybridomas producing the IgM class of monoclonal antibodies, ascites was collected 

£^ ^f" 931 ' 0 " I" 8 USUa ' manner " and sa,ted "° ut ^th 50%-saturated ammonium sulfaT^tTtTri 
su ting preciprtate was collected. The precipitate fraction was dialed at 4«C overnight against 50 mM phiphate- 
potassium buffer (pH 6.8) containing 0.15 M NaCI. The dialyzed solution was applied to a hydroxyaX column 
equ.hbra ed with the same buffer as above, and the column was washed with an adequate amoiShn^^ 

inaeas n ^™„ffi£^7 ^ 5" ^ C ° ntainin9 ° 15 ^ NaCI was - * «» ^Z^Z 
increasing from 50 mM to 300 mM in a linear gradient manner, and fractions eluted with the buffer at over 200 mM 

were collected and pooled. These manipulations were conducted wrth every hybridoma, resulting in pule prepara- 
tions of 1 2 independent monoclonal antibodies which belong to the class IgM 

EJe'l S^SES fT* h thiS EXamP ' e W6re SUbj6Cted t0 enzyme-immunoassay as described 

in Example 1-3 b). These monoclonal antibodies exhibited an immunoreactivity against human IL-1 8 precursor but not 

ntSS^Il^ ' mmUn0reaCtlVit y a ^ 'L-18 Precursor was particular high, in this assay, was" 
Example 2 

Enzyme- immunoassay 

^T"'^" 0 ^ W3S conducted with tyP 68 of antibodies as follows. For the first antibody the mon- 
oc onal antibody mAb-proHulL1 8#75 was prepared in accordance with Example 1 -3(c). Anti-human-IL-1 8 rnonoTnal 

a^a^ in JaPaneSS Patent K ° kai N °- 231 ■ 5 ^ /96 by the Same ipTca 

»mA ZTimIs 2G^S t T W6re SUbjeCted 10 WeStem b ' 0ttin9 in 3 USUal manner - ° ne sam P |e . 
mAb HulL18#25-2G , exhibited an immunoreactivity against human IL-1 8 as well as against human IL-1 8 precursor 

HulL18#25-2G was labeled with horseradish peroxidase in a usual manner. For test samples, human IL-1 8 precursor 
was prepared s,m arly as in Japanese Patent Kokai No.80,270/98 by the same applicant, and human IL-1 8 pr^or 
in accordance w,th Japanese Patent No.2,724,987 by the same applicant precursor, 

mi°r?ooi a t2 e J ,rSt 3 n^ 0 ? WaS Prepar6d in 3 20 ^ solution with PBS and P oured in microplates at 1 00 pl/well The 
SK£ I J 0W6d °, Stand 81 ambi6nt tem P erature tor ^ree hours so that the antibody was ImmobiSzed in 
h ? 7* a W3Shed With PBS ' add6d With PBS containin °- 01% ( w /v) bovine serum albumin at 200 Xe I 

we etd" 6 , hours h™ 6 T were washed with PBS - and to each we " the followi ^ SS2 

r^G 3 fnd ?n of T T J"'" 9 hUman IL " 1 8 PreCUrB ° r ° r hUman "- 1 8 P re P ared at a "V concentration shown 
m I P 3SSay bUff6r (PBS C ° ntainin9 1 %(w/v > BSA - 5% < w/v > feta ' ^If serum and 1 M NaCI) The 

microplates were gently rotated at ambient temperature for one hour. The wells were washed thrice with the washing 
buffer (PBS containing 0.05%(w/v) deteraent "TWFPM oiy<\ 0 „h )ho ...» a .-u ™ innce Wltn tne wasr "ng 
,.,oo ~aa a . U UJ/ ^ W/V ' aeiergeni i wbbN 20 ), and the second antibody, prepared and labeled above 

was added to the wells at 100 unwell. The microplates were rotated at ambient temperature for 1 £ i hour Th^ Twelte 
were washed thnce with the washing buffer and then subjected to peroxidase reacL in a usual manner JsinTo 

} Z°- 3 1 SU ! T1 »,! riZeS the reSUltS the Cases with numan IL ' 1 8 P recursor (solid squares) and those with human 
H£8 (solid circles) Whereas not shown, the differences between the absorbances in the case with 0 1 S) BSA in 
Place of human IL-1 8 precursor or human IL-1 8 were under 0.01 . These results mean that in this assay, a val of the 
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difference apparently over 0.01 , for example, higher than 0.05, indicates the xistence of the objective protein in sam- 
ples and that from the value, the concentration of the protein can be measured. With r gard to this criterion-, the enzyme- 
immunoassay of this Example proved to detect human IL-1 8 precursor at a concentration not less than about 5 ng/ml, 
as shown in FIG. 3. FIG. 3 additionally shows that this assay quantitatively d tected th precursor at a cone ntration 
of about 5 ng/ml to about 100 ng/mi. On the contrary, this assay detected human IL-1 8 only at a concentration over 
about 1 ,000 ng/ml. These facts mean that this assay detects human IL-1 8 precursor selectively, about 200 times as 
sensitive as it does human IL-1 8. 

[0063] The second antibody used in this Example exhibits an immunoreactivity, as mentioned above, against human 
IL-1 8 as well as against human IL-1 8 precursor. This means that the sensitivity of this assay that is differential to human 
IL-1 8 precursor and human IL-1 8 are due to the deferential immunoreactivity of the first antibody against them. There- 
fore, the results of this Example indicate that the first antibody is an antibody specific to human IL-1 8 precursor, whose 
immunoreactivity against human IL-1 8 is only at about 0.5% intensity of that against the precursor. In addition, the 
other monoclonal antibodies obtained in Example 1-3(c) were studied similarly as in this Example. Each antibody 
exhibited an immunoreactivity against human IL-18 only at about 10% to about 2% or less of that against human IL- 
18 precursor. Thus the antibodies were also confirmed specific to human IL-18 precursor. 

[0064] Although not illustrated in detail, other antibodies specific to non-human IL-1 8 precursorcan be prepared with 
reference to the disclosure by this invention. For example, SEQ ID NO:13 shows the nucleotide sequence encoding 
mouse IL-1 8 precursor, with which manipulations corresponding to Examples 1 and 2 can provide desired antibodies 
and detection methods. In addition, the antibody of this invention, specific to IL-1 8 precursor, can be beneficially used, 
for example, in affinity chromatography to purify IL-1 8 precursor and in elimination or detoxification of IL-1 8 precursor 
accumulated in vivo. 

[0065] As described above, the antibody of this invention is specific to IL-18 precursor, exhibiting an immunoreactivity 
against IL-18 precursor at a higher intensity than against any other substance. The present antibody is feasible for 
various uses such as detection and purification of IL-18 precursor as well as for pharmaceutical uses. The present 
antibody having such usefulness can be obtained in desired amounts by the processes of this invention to prepare the 
present antibody. 

[0066] This invention, exhibiting remarkable effects as described above, greatly contributes to the art. 
[0067] While there has been described what is at present considered to be the preferred embodiments of this inven- 
tion, it will be understood that the various modifications may be therein, and it is intended to cover in the appended 
claims ali such modifications as fall within the true spirits and scope of the invention. 
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SEQUENCE LISTING 



<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
<120> Antibody specific to interleukin 18 precursor 
<130> 
<160> 13 

<150> JP 324,860/99 
<151> 1999-11-16 

<210> 1 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ala Ala Glu Pro Val Glu Asp Asn Cys He Asn Phe Val Ala Met 
1 5 10 15 

Lys Phe He Asp Asn Thr Leu Tyr Phe He Ala Glu Asp Asp Glu Asn 

20 25 30 

Leu Glu Ser Asp 
35 

<210> 2 

<211> 35 

<212> PRT 

<213> Mus Musculs 

<400> 2 

Met Ala Ala Met Ser Glu Asp Ser Cys Val Asn Phe Lys Glu Met Met 
1 5 10 15 

Phe He Asp Asn Thr Leu Tyr Phe He Pro Glu Glu Asn Gly Asp Leu 

20 25 30 

Glu Ser Asp 
35 

<210> 3 
<211> 157 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> UNSURE 
<222> (73) 

<223> Xaa is He or Thr 
<400> 3 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 
1 5 to 15 
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Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

20 25 30 

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr lie Phe He 
35 40 45 

lie Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He 
50 55 60 

Ser Val Lys Cys Glu Lys lie Ser Xaa Leu Ser Cys Glu Asn Lys He 
65 70 75 80 

He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He Lys Asp Thr Lys 

85 90 95 

Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 HO 

Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 
115 120 125 

Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 
130 135 140 

Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu Asp 
145 150 155 

<210> 4 
<21l> 193 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> PR0PEP 
<222> (-36)... (-1) 

<220> 

<221> r.HAIN 
<222> (1)-.. (157) 

<220> 

<221> UNSURE 
<222> (73) 

<223> Xaa is He or Thr 
<400> 4 

Met Ala Ala Glu Pro Val Glu Asp Asn Cys He Asn Phe Val Ala Met 

-35 -30 -25 

Lys Phe He Asp Asn Thr Leu Tyr Phe He Ala Glu Asp Asp Glu Asn 
-20 -15 -10 -5 

Leu Glu Ser Asp Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He 

1 5 10 

Arg Asn Leu Asn Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro 
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15 



20 



25 



Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg 
30 35 40 

Thr He Phe He He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met 
45 50 55 60 

Ala Yal Thr lie Ser Yal Lys Cys Glu Lys He Ser Xaa Leu Ser Cys 

65 70 75 

Glu Asn Lys He lie Ser Phe Lys Glu Met Asn Pro Pro Asp Asn He 

80 85 90 

Lys Asp Thr Lys Ser Asp He He Phe Phe Gin Arg Ser Yal Pro Gly 
95 100 105 

His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe 
HO H5 120 

Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys 
125 130 135 HO 

Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe Thr Yal Gin Asn Glu 

145 150 155 

Asp 



<210> 5 

<211> 157 

<212> PRT 

<213> Mus musculus 

<220> 

<221> UNSURE 
<222> (70) 

<223> Xaa is Met or Thr 
<400> 5 

Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg Asn He Asn 
1 5 io i 5 

Asp Gin Val Leu Phe Yal Asp Lys Arg Gin Pro Yal Phe Glu Asp Met 

20 25 30 

Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 
35 40 45 

Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 
50 55 60 

Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn Lys He He 
65 70 75 80 

Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp He Gin Ser 

85 90 95 
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Asp Leu He Phe Phe Gin Lys Arg Val Pro Gly His Asn Lys Met GLu 

100 105 110 

Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 
115 120 125 

Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 
130 135 140 

Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 
145 150 155 

<210> 6 
<211> 192 
<212> PRT 

<213> Mus musculus 
<220> 

<221> PROPEP 
<222> (-35)... (-1) 

<220> 

<221> CHAIN 
<222> (1)... (157) 

<220> 

<221> UNSURE 
<222> (70) 

<223> Xaa is Met or Thr 
<400> 6 

Met Ala Ala Met Ser Glu Asp Ser Cys Val Asn Phe 
-35 -30 -25 

Phe He Asp Asn Thr Leu Tyr Phe He Pro Glu Glu 

-15 -10 

Glu Ser Asp Asn Phe Gly Arg Leu His Cys Thr Thr 

1 5 

Asn He Asn Asp Gin Val Leu Phe Val Asp Lys Arg 
15 20 25 

Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu 
30 35 40 

Leu He He Tyr Met Tyr Lys Asp Ser Glu Val Arg 

50 55 

Thr Leu Ser Val Lys Asp Ser Lys Xaa Ser Thr Leu 

65 70 

Lys He He Ser Phe Glu Glu Met Asp Pro Pro Glu 
80 85 

He Gin Ser Asp Leu He Phe Phe Gin Lys Arg Val 



Lys Glu Met Met 

-20 

Asn Gly Asp Leu 

-5 

Ala Yal He Arg 

1U 

Gin Pro Yal Phe 



Pro Gin Thr Arg 

45 

Gly Leu Ala Val 
60 

Ser Cys Lys Asn 
75 

Asn lie Asp Asp 
90 

Pro Gly His Asn 
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95 100 105 

Lys Met Glu Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys 
5 HO 115 120 125 

Gin Lys Glu Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu 

130 135 140 

'o Asn Gly Asp Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 

145 150 155 

<210> 7 
<2U> 582 
is <212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)... (582) 



20 



25 



<220> 

<221> nat peptide 
<222> (109)... (579) 

<220> 
<22 1 > UNSURE 
<222> (325)... (327) 
<223> Xaa is He or Thr 

30 <400> 7 

atg get get gaa cca gta gaa gac aat tgc ate aac ttt gtg gca atg 48 
Met Ala Ala Glu Pro Val Glu Asp Asn Cys lie Asn Phe Val Ala Met 

-35 -30 -25 

35 aaa J! 1 att gic aat acg ctt tac til ata get gaa gat gat gaa aac 96 

Lys Phe He Asp Asn Thr Leu Tyr Phe He Ala Glu Asp Asp Glu Asn 
-20 -15 -10 _ 5 

ctg gaa tea gat tac ttt ggc aag ctt gaa tct aaa tta tea gtc ata 144 
40 Leu Gl" Ser Asp Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He 

1 5 10 

aga aat ttg aat gac caa gtt etc ttc att gac caa gga aat egg cct 192 
Arg Asn Leu Asn Asp Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro 
15 20 25 



45 



50 



55 



eta ttt gaa gat atg act gat tct gac tgt aga gat aat gca ccc egg 240 

Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg 

30 35 40 

acc ata ttt att ata agt atg tat aaa gat age cag cct aga ggt atg 288 

Thr He Phe He He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Met 

45 50 55 60 

get gta act ate tct gtg aag tgt gag aaa att tea ayt etc tec tgt 336 

Ala Val Thr He Ser Val Lys Cys Glu Lys He Ser Xaa Leu Ser Cys 

65 70 75 
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gag aac aaa att att tec ttt aag gaa atg aat cct cct gat aac ate 
Glu Asn Lys lie He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie 

80 85 90 



..384 



aag gat aca aaa agt gac ate ata ttc ttt cag aga agt gtc cca gga 
Lys Asp Thr Lys Ser Asp He He Phe Phe Gin Arg Ser Val Pro Gly 
95 100 105 



432 



cat gat aat aag atg caa ttt gaa tct tea tea tac gaa gga tac ttt 
His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe 
110 115 120 



480 



eta get tgt gaa aaa gag aga gac ctt ttt aaa etc att ttg aaa aaa 
Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu He Leu Lys Lys 
125 130 135 140 



528 



gag gat gaa ttg ggg gat aga tct ata atg ttc act gtt caa aac gaa 
Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe Thr Val Gin Asn Glu 

145 150 155 



576 



gac tag 
Asp 



582 



<210> 8 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed oligonucleotide as a sense primer for PCR to 
amplify a DNA fragment containing a coding sequence for a part 
of propeptide sequence of human IL-18 precursor 

<400> 8 

agagatctgc tgctgaacca gtagaag 27 

<210> 9 
<21l> 45 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed oligonucleotide as an antisense primer for PCR to 
amplify a DNA fragment containing a coding sequence for a part of 
propeptide sequence of human IL-18 precursor 

<400> 9 

tcaagcttag tgatggtgat ggtgatgatc tgattccagg ttttc 45 

<210> 10 

<211> 49 

<212> DNA 

<213> Artificial sequence 
<220> 
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<223> Designed oligonucleotide as a sense primer for PCR to 
amplify a DNA fragment containing a coding sequence for human 
IL-18 precursor 

<400> 10 

ggtcgggatc tgtacgacga tgacgataag atggctgctg aaccagtag 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed oligonucleotide as an antisense primer for PCR 
to amplify a DNA fragment containing a coding sequence for 
human IL-18 precursor 

<400> 11 

tgctcgagtt agtcttcgtt ttgaacagtg 

<210> 12 

<21l> 47 

<212> DNA 

<2 1 3> Artificial sequence 
<220> 

<223> Designed oligonucleotide as a sense primer for PCR to 
amplify a DNA fragment containing a coding sequence for human 

IL-18 precursor 

<400> 12 

ggctagcatg actggtggac agcaaatggg tcgggatctg tacgacg 

<210> 13 

<211> 579 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1)... (579) 

<220> 

<221> mat peptide 
<222> (106)... (576) 

<220> 

<221> UNSURE 
<222> (313)... (315) 
<223> Xaa is Met or Thr 

<400> 13 

atg get gec atg tea gaa gac tct tgc gtc aac ttc aag gaa atg atg 

Met Ala Ala Met Ser Glu Asp Ser Cys Val Asn Phe Lys Glu Met Met 

_3S "30 -25 -20 

ttt att gac aac acg ctt lac ttt ata cct gaa gaa aat gga gac ctg 
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Phe lie Asp Asn Thr Leu Tyr Phe He Pro GIu Glu Asn Gly Asp Leu_. 

-15 -10 -5 

gaa tea gac aac ttt ggc cga ctt cac tgt aca acc gca gta ata egg 144 
Glu Ser Asp Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val He Arg 

1 5 10 

* • 

aat ata aat gac caa gtt etc ttc gtt gac aaa aga cag cct gtg ttc 192 

Asn He Asn Asp Gin Yal Leu Phe Val Asp Lys Arg Gin Pro Yal Phe 

15 20 25 

gag gat atg act gat att gat caa agt gec agt gaa ccc cag acc aga 240 
Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg 
30 35 40 45 

ctg ata ata tac atg tac aaa gac agt gaa gta aga gga ctg get gtg 2S8 
Leu He He Tyr Met Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Yal 

50 55 60 

acc etc tct gtg aag gat agt aaa ayg tct acc etc tec tgt aag aac 336 
Thr Leu Ser Val Lys Asp Ser Lys Xaa Ser Thr Leu Ser Cys Lys Asn 

65 70 75 



aag ate att tec ttt gag gaa atg gat cca cct gaa aat att gat gat 
Lys He He Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp 
80 85 90 



384 



ata caa agt gat etc ata ttc ttt cag aaa cgt gtt cca gga cac aac 432 
He Gin Ser Asp Leu He Phe Phe Gin Lys Arg Yal Pro Gly His Asn 
95 100 105 



aag atg gag ttt gaa tct tea ctg tat gaa gga cac ttt ctt get tgc 480 

Lys Met Glu Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys 

HO 115 120 125 

caa aag gaa gat gat get ttc aaa etc att ctg aaa aaa aag gat gaa 528 

nin T.vs Glu Asn Asn Ala Phe Lvs Leu He Leu Lvs Lvs Lys Asp Glu 

130 135 140 

aat ggg gat aaa tct gta atg ttc act etc act aac tta cat caa agt 576 

Asn Gly Asp Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gin Ser 

145 150 155 

tag 579 



Claims 

1. An antibody specific to an interieukin 18 precursor, said antibody being obtainable from a warm-blooded animal 
which has been immunized with a polypeptide comprising a part or the whole of the amino acid sequence of the 
precursor. 

2. An antibody according to claim 1 , whose immunoreactivity against mature interieukin 1 8 is at most tern percent 
intensity of that against the precursor. 

3. An antibody according to claim 1 or claim 2, wherein the polypeptide to immunize the warm-blooded animal com- 
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prises a part or the whole of a propeptide sequ nee of the precursor. 
4. An antibody according to any preceding claim, wherein the precursor is of a primate or rodent origin.' 

5 ' toSEQ^~ t 9 10 PreCedin9 C ' aim ' Wherei " ^ precursorcom P rises the P"W«*> sequence shown 

6. An antibody according to any preceding claim, which is in the form of a polyclonal or monoclonal antibody. 

7. An isolated cell capable of producing an antibody as defined in any preceding claim. 

8. A cell according to claim 7, which is in the form of a hybridoma. 

9. An immunoassay kit comprising an antibody as defined in any of claims 1 -6. 

1 0. A process to prepare an antibody, which comprises the steps of immunizing a warm-blooded animal with a polvpeo- 
t,de compnsmg a part or the whole of the amino acid sequence of an interleukin 1 8 precursor ITolSZ an 
antibody according to claim 1 from a body fluid of the immunized animal. collecting an 

1 1 . A process according to claim 1 0, wherein the polypeptide to immunize the warm-blooded animal comprises a oart 
or the whole of the amino acid sequence shown in SEQ ID NO:1 or 2 as a part of the precursor sea^ence 

1 2 ' ^1!^ S f aCCOrd i n * t0 c,aim 1 0 or claim 1 1 • wh ^ein the antibody is collected by one ormore purification techniques 
selected from salt.ng out, dialysis, filtration, concentration, centrifugation, seperatory sedimentation £m2Z 
chroma ographyon-exchange chromatography, high performance liquid chromatography, affinity chrZtoq a 
phy, gel electrophoresis, and isoelectric focusing electrophoresis. enromatogra 

13. A process to prepare an antibody, which comprises the steps of culturing in vivo or in vitro an isolated cell caoable 

tt p r v ro 9 r a : r^t: defined in any of c,aims 1 - 6 and coi,ectina - «■»* <™ - ~^££z 

14. A process according to claim 13, wherein the isolated cell is a hybridoma. 

1 5 ' ^T f aCCOr ^ 9 1 ° C ' aim 1 3 ° r C ' aim 1 4 ' Wh6rein the antibod y^collect e dbyo ne ormor ep urificationtechniqu e s 
selected from slat.ng out, dialysis, filtration concentration, centrifugation, seperatory sedimentation geTfiZon 

chroma ography, .on-exchange chromatography, high performance liquid chromatography, m^^onSS- 
phy, gel electrophoresis, and isoelectric focusing electrophoresis. enromatogra 

1 6 ' iTi 0 ^ 61601 ^ inter 'f Ukin 1 8 Pr6CUrS0r ' Wh iGh C ° mprises the ste P s of contacti "9 a sample with an antibody 
as defined ,n any of cla,ms 1 -6 to effect an immunoreaction and detecting the precursor on the basis of the immu 



1 ? ' lm?!„ h l d c aCC ° rdi !! 9 10 daim 1 6 ' Whi ° h iS Perf0rmed accordan <* with an immunoassay selected from an enzyme- 
immunoassay, radioimmunoassay, and f luoroimmunoassay. enzyme 

1 8. A method according to claim 1 6 or claim 1 7, wherein the sample is a biological sample collected from a living body. 

19. A detection method effected by performing a method as defined in any of claims 16-18 in combination with a 
detection method for mature interleukin 1 8 using an antibody against the mature interleukin 1 8. 

20 '^Mnte« 

21. A method to purify an interleukin 18 precursor, which comprises the steps of contacting a mixture containino. the 

ZTT ^ ' mPUrity an amib ° dy 38 d6f in6d in an * ° f Claims 1 * *> ads °* precurso^ o ^^TnZdy 
and desorbing the precursor from the antibody. aniiDoay, 

22. A method according to claim 21 , wherein the antibody is immobilized on a water-insoluble carrier. 



21 



EP1 101 772 A1 



23. A pharmac utical composition comprising an antibody as defined in any of claims 1-6. 

24. A pharmaceutical composition according to claim 23, which additionally comprises a physiologically acceptable 
carrier. 

25. A pharmaceutical composition according to claim 23 or claim 24, which is a remedial, alleviative, or preventive 
agent for a disease relating to mature interleukin 18 or inteiieukin 1 8 precursor. 

26. Use of antibody as defined in any of claims 1 -6 in the manufacture of a medicament effective in treating a disease 
relating to mature interleukin 18 or interleukin 18 precursor, such as an autoimmune disease. 
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